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I, Khannan Sunthararo, hereby dedare and state that: 

1. 1 was a lawyer at the law firm Baker Botts LJLP. ("Baker Botts") from 
1 998 to 2002. While at Baker Botts, I was involved in the preparation and prosecution of patent 
applications for Dell Computer Corporation. During the time I was employed with the Houston 
oflBce of Baker Botts, 1 prepared the application having U.S. Application No. 09/770,571. 

2. A redacted copy of a Dell invention disclosure is attached to this 
Declaration as Exhibit A. This invention disclosure has been titled "Host Based Storage Device 
Masking Based on World Wide Names for a Storage Area Network Configuration with a Large 
Number of Hosts" and has been assigned Dell reference number DC-02668. This invention 
disclosure was received by Baker Botts on November 9, 2000 for the preparation of a patent 
application. This application was assigned Baker Botts attorney docket number 016295.0635. 
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3. T worked with Roger Fulghum, the lawyer responsible for supervising the 
preparation and prosecution of patent applications for Dell in Baker Botts's Houston office. In 
November and December of 2000 and January of 2001, 1 researched the prior art related to the 
invention and prepared the patent application for the DC-02668 invention disclosure. I was 
diligent in preparing this application. I worked on this application according to the following list 
of dates, hours worked, and description of work performed: 









11/30/2000 


2.00 


Reviewed invention disclosure and related documents. 


12/01/2000 


4.00 


Prepared for and interviewed Jacob Cherian. 


12/04/2000 


4.00 


Reviewed tape of inventor interview. 


01/13/2001 


1.70 


Continued to prepare draft parent application. 


01/14/2001 


1.50 


Continued to prepare draft patent application. 


01/15/2001 


7.80 


Continued preparation of draft application. 


01/16/2001 


5.30 


Continued preparation of draft patent application. 


01/17/2001 


5.50 


Continued preparation of application. 


01/18/2001 


8.60 


Continued preparation of draft application. 


01/19/2001 


8.80 


Continued preparation of draft patent application. 


01/21/2001 


0.60 


Reviewed results of prior art search. 


01/22/2001 


4.20 


Continued preparation of application. 


01/23/2001 


2.30 


Revised draft application. 


01/25/2001 


1.90 


Revised patent application. 



4. On January 26, 2001, the patent application concerning the DC-02668 invention 
disclosure was filed with the U.S. Patent and Trademark Office. The patent application was titled 
"System and Method for Host Based Target Device Masking Based on Unique Hardware 
Addresses" and was assigned serial number 09/770,571, 

2 



PAGE 16/24 * RCVD AT 10/18/2007 5:50:00 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3f17 * DNIS:2738300 * CS!D: * DURATION (mm-ss):06-00 



10/18/07 THU 16:50 FAX 



Thereby declare that all statements made herein of my own knowledge are 



true and that all statements made herein on information and belief are believed to be true. I 
declare that these statements are made with the knowledge that wiBfiil false statements, and the 
like so made, are punishable by fine or imprisonment, or both, under Section 1001, Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



Signed this 




day of October 2007. 




Khannan Suntharam 
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EXHIBIT A 
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REDACTED 

DC-02668 

Received: r>r pirmir i'TT, Ttnn 

INVENTION DISCLOSURE FORM; 



REDACTED 



INVENTION TTTLR *' 

(Brief and descriptive^ Host Based Storage Device Ufafcrnp u^j on World fffdc Naples fo^ a Storage Area 
befitted out completely) 




Page 1 of ^ 

REDACTED 
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n Check here if inventor is non-Dell 



REDACTED 



Date of conception : 08/14/2000 
Invention fort described mrJDbmlEElaSffla. 
Addftional/deCaifed description in : 



. FIRST DlSCLOStTRBv USB OR OFWg^ Qf gftf,^ ^ ^HB fflVKNTTON 

PLEASE DC NOT SKIP THIS PART, Thb Information is used to determine Dell's legal righto 
in (he Iitventicn. * 

Has fbft invention beet) disclosed outside of Dell? Y X N 
If YES, to wfocm ma tins disclosure marfc7_ 

Was flus disclosure matte under a aoa-disctoswc agreement (NDA) ? Y . N 

IF YES, date of NDA I 



Planned date of first o«a;of safe of product usm£ tto iavention:. 




_j(ifKtfe has notalready 

occurred} 
.jpf sale lias already 



Actual date of first offer of sale of product using the invention:. 



OOCWTCd) 



Dale of first production use of the in vendor or ship datec. 



REDACTED 



Pass 2 of 6 



PAGE 20/24 * RCVD AT 10/18/2007 5:50:00 PM [Eastern Daylight Time] * SVFtUSPTO-EFXRF-3/17 * DNS:2738300 " CSID: * DURATION (mm-$$):06-00 



10/18/07 THU 16:51 FAX 



REDACTED 



Page 3 of 



PAGE 21124 • RCVD AT 10/18/2007 5:50:00 PM [Eastern Daylight Time] * SVRjUSPTO-EFXRF-3/17 ' DM8:2738300 * CSID: ' DURATION (mm-ss):06-00 



10/16/07 THU 16:51 FAX 



i 

REDACTED 



Problem Description: 

la a large SAN environment with multiple storage devices and a large number of hosts, all hosts do nor need 
to have access to the same Storage device such as primary storage device due to limitations of the storage* 
device in terms of storage capacity ca- performance botUenecks. Large Storage Area Networks deployment 
h enrxenfly restricted due the ft* that storage devices may have limited resources for supporting large . 
number of bosts/HBAs on the same SAN. One of the Hmftafiofis by mo storage devices is number of HBA 
mat can perform port logins per target port on the storage device* m a switched aon-zooed SANi each host 
sees the same storage devices, on each of its HBA& and each HBA perftmns port logins (PLOGi) to each 
storage device PLOOI is required to be issued by the HBA initiator to me storage device at mMalgari e o 
tone before any VOs can he performed betwcqi the HBA and the storage device. PLOQIs rescUrce 
limitation by the storage devices reduces me number of hosts that the SAN can support For example, when 
a storage device can handle up to 32 nxaximum PLOGIs' then the number of HBAs wmnccted OB the SAN 
cannot exceed 32 hosts with single HBA ox 1(5 hosts with dual HBAs connected to the same SAN. The 
picture below shows an example of SAN with 4 hosta> one jfrtorio and two storage devices. Each host has 
dual HBAs. With the cxwapte below, each storage device has a total of 8 HBAs logged m with the storage 
device If one of the storage devices below supports odfy 4 HBAs then only half of the hosts would be able 
to sec the storage device, the rest of the server will either not sec the storage device or causes the server that 
are logged in to be logged out by the storage device based on the tmpIeinematkHi of the storage device. 




Hosts wfchOuaJ 

WAS 



Feferio consisting off 
switches. 



storage devises wtti dual 
ledundant cantrotow 



Prior Methods • 

One of the methods that cart be used Is switched zoning. Switch zoning can either be based on World-Wide 
Name or physical port The switch zoning allows group of devices (HBA and storage device) to sec each 
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other on the network. This rotation dots not allow all devices to see omer device on the storage network, 
sad one vendor mast be used across the network since cun^nt zoning impkrattitattoiB are vendor specific 

Solutions: 

The proposed solution is a bost based storage masking that is based oa World-Wide Name (WWN) of the 
storage devices. Hie solution provides a means to configure specific hosts in the SAN to have at>oa»tt> 
specific storage devices. The solution requires each HBA on each boat not to perform a port login (PLOGI) 
with the Storage device at initialization time unless A© user Via an application has configured the host Or the 
HBA3 in the host' to do so, 71* application allows the user to select the storage device based on the WWN 
of storage device and grants the HBA permission to perform PIXXH with that storage device. The 
application can get a list of the storage devices on the netwodc from the fabric via Name Server Query 
commands using get node noma ID (GNN JD) end get port name tt> (GPNJCD). Trjesc comniands provide 
the HBA with the WWN feifomrioh finu ftfefc Name Server for each device on the network. The fabric 
constructs this Est since each device snch as storage or HBA an the network must perform a fabric login? 
(FLOGI) With the switch at inftiatiTatfrn time. The storage <fcvice provides the WWN infcnnaticn of its 
port during fabric the login process, which is butvOcd by the storage device The application can provide, 
the list to the user for selecting storage devices on The netwodc and can program the HBA to have 
permission to perform PLOGI to the Storage device. The WWN Of die sforagD device* can be retained in a 
table by the HBA* During initrahzatkm process, each HBA performs mbrfc logins followed by a Name 
Server Query commands sneh aa GNNJD and GflKJD. Ate the Name Server Query c omman ds, each 
HBA checks each WWN of the'Storage"device$ from the Name Server Query mfonnatJoh against the table 
of WWN of tteeton^devto 

table and Name Server database, the HBA will then mitfato PLOGX to storage device so that the host can • 
have access to me storage device* This solution restricts by deftailt the HBAa from log^ng in with each 
storage device and wasting internal resources of the storage device on tbe SAN until the HBAs has been 
configured to login with specific storage device. The 'solution uses commands that are established by the 
. standard to accomplish storage device n»«lclng to support deployment of a large number of host nodes on 
the SAN. 

Htatr&tion 





Storage 
Device A 



Storage 
Device z 
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Comider the following SAN configuration wflh one fabric, imiUqJo hosts mfifli smgte BBA, and multiple 
stora devices. An storage devtoe are nwked off by the HBAs. Td provide aorage ~* 
haveto use storage devfee WWK masking application K> seJsctfce storage dew* A. The B^iraaoa gcte 

tom^for all Storage device* on tfce SAN. Wl*ai the usct ?^ h ^^ ° f 
A. the aoplka&m passes fbe WWW Infbniwtlon of ft* storage device A » HB A » host A a^nsfructt 
procedure the stDntge dovfoe A- The WWNinfcn^^Bt^retah^d by 
the HBA in his database to be used for login procedure with storage device every dnw 0» BBA starts itj 
initialization process on tbe network. 



vdfli Dell Compntar Corporation. 
SMtfATHKBS OP INVENTORS: 

InventOJ< s ). please sign your 8iU Barnes) and enter the date below: 

Q) Jacob CberiaL Da«JiKHGSfiQ 

(Tf there mmore than2 tnventon, please odd more Signature Imes as appropriatej 

rre/V^TmwqRV AUD .STGNATTTBRS OP TWO WTTHBSSEg; 
Witnesses* please sign and date below: 

Thiainv^n was first expbtoed to tbc undersigned by fcc iivetfoitO ajrfte 29__i day 
ftnpHfit / 2000. 1 understood the explanation given by the iuvemait^ 



ttnnAIScnttStn dgir 8/29/2000. 

Signature of Witness I 



lliismvijQtiwwasfi^ 

Av pisttt I 2QQQ lMidcnlDodflweyislaMfem 

W.DteiMamme pate: 29 August 2000 

Signature of Witness 2 
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